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(54) UQUID CRYSTAL DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display capable 
of carefully saving of power consunnptlon by stopping the drive while 
keeping a display state as it is, providing an operation mode for putting 
off a back light and a switch for turning on/ofF the back light 
independent of a panel controller. 

SOLUTION: In a power consumption mode 1, when an idle state is 
continued for a fixed time more and no input is given by an operator, the 
mode is shifted to a power consumption mode 2. a back light 212 is put 
off in addition to the power consumption mode 1, the moreover 
reduction of power consumption is attained but the last display contents 
at the time of driving is continuously maintained. Consequently, by 
putting on the back light by turning on a BL switch 107 by the operator, 
the displayed contents of the liquid crystal display is temporarily 
confirmed. Since the BL switch 107 directly turns on/off the power 
source of a lighting circuit 216, the starting of a CPU 201 in the mode of 
power consumption is not necessary. 
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[0 0 04] mi7i±'f^:^TU'^—impc<7)fmx' 
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7(i. CPU 1 80 37!?^^^J&*Ccfc 0^^atS2:-T>f 

L. mwim^^Wi^B^'^^'^fi^ 18 0 s^oii-g) t ti^i^zm^a 

VN-^^;H 8 0 8Sr$Offll-r-S.o ^Z::. fffi^B>'N':t^;H 8 0 8 
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1 8 1 3 i 0 ^ VTcJ^Bfl^ ^ ix^ • 
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K(iPC;5?>'ai«ffiffl$iaTv^|>4mT$>>). •t^X<r>WL 

m/^on:}m-\szhh. oFF^-H(i. «*&-r^a::^?!?^' 
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[00 11] ^::^^-KCi3V^TCPU 1 80 i(i. 

X^I&Ml 30 3 ^±isb. j^^-jUziyha- 
y 1 8 0 7^iiLTSWaSr)E8!iLT?ffiH^B>'N'^^>'H 8 0 
8£7)igifi$-f|f±L. SWb^JgBiLTigl&ISffcottl&S: 
<?±t. mS^J^-Fn-^ 1 8 1 OSrOFF-r^, ^ 

>'<*y;'^'^ h^Vbn-^ 1 8 1 4$:3iLTSWc 
^TjIBfLT^'N'v^:^^^ h^M^T-r-S. CPU 18 

0 1 af*:<7)^o«y^Xt^-H$r^t L/cO<?±4fc^i: 

U^^L. ^-;^-Kl 70 
2Sl/^h^vi7;i<-;H 7 0 3c7)^«i^g!$iX. Ztl 
^i)mi^^flfzi§'^{:XC P U 1 8 0 1 iiH^ceiSS 

ix. ti^mi^zmtxKLcommhmi^tih. w-^rvn^ 

[00 12] 

[5%efl>&^'fi?;yiLJ;3i:-r-g>^S] m^coy" ^ 



^ifT^ff?:?^'^^tT'RUN^-HS:^ig?-r^o fif-oT. 

R U N ^- K co^i^Z X->X^ i6*ffl*H ^^^3t& 
mc=5r V ^ i: V ^ 3 »;9i-r^# US ^ W ^ • 
[00 13] 

[0014] J:aU/c^®^8?^L. ±feg&^S:^^-r 

y ' ^y'^m'k^<-y^y^ ht. Sr^L. ^^=Sr< 

mil^^mi^=e-V^:mt^tth(.z. It^^^-z^y-i V 
in^^}VayVx3-y(nmi^tm^My ' :tyT^ 

• hx^ y^t^^Lx^^i>zt^w&it'r^m^B'f^x 
[ 0 0 1 5 ] X. ^wm. 'j^^-^-thm^B^u^ 

}Vb . %m,^B^'^^-)V^ u—)V'th^^^-)\^r} yVu 

-^;5)-'A:^l$ix?^v:%^. A^$nfi^S:Slcoa5:^(;ai* 
^66^i6^fL7^v:loJ.Xt^^-C^iEt-^fi-^^^^ 
^i<7)ai:'it3(i:ab:;^-«:'r. t^(^^'-i)^X 

f^^-Ki^iDi^T. KII2coai:b^^^co*:^it3jEt'Ci5 
[00 1 6] 2ts:%BBiCioViT«i. j^^V-^i:^'rhi& 

^B^u-ji^^mm Lfzm^f ^ xyv^ ^mm^h c: t 

mm.-^ymmz^^^xm^B'f ^ xr\^>{ (owm^w 
itLtzms^x'^^'-m.-nmrnzw^'thmmcomTf^^vm 
^hzti}^x'^. m'^^t-mmzm^^^mirmmT^i* 

1 ) • tfz. ^^liftf^i: LXUm^tii>^<-y:^y^ h 
a^ity - :^ym^h\^m^zm^^ifJ^-/ ^y^ hi:^ 
y- ^yv^hx-f -y^^m^i&Zt^zX^. $hizm 
mti^Ttisb^^-y^y^ hi::ty Ltz'^^Bi^ 

}itc<i^y'7y^ Yi^WiZ:^y^h:L)iX'm.'hm^ 

\izw^^hmm<r>m^n^^^^':-w^^h ztim^ 
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[00 17] tfz. ^-7f.^vcom^<D^-t/^mi^^ti 
7t ^ i: ^eitti-r -g> ^- :3 - F ^Sffi^ fgtt ^ C ^ t3 i 
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[0024] -3 L^c;^^ -y^CWTtSKSr^tiS 

tf. ±mcom^{^mifhxh^o. ^S3;^^>^t5:^ 

[0 025] ::coi3(ctT. ^^b^c^JKb^bX 
^im^comi'^'t-\''^hr>tcot^j:^X^^h. 
[0 026] lo(i. ^^(c«:^«*&;&WwixTV^^^ 
(OFFt-H) . ho ir^lt^TJ'^^ Xlzmti^ 
(RUN^-H) . ^LX^T^kJ^- 

{i:3.-if-c7)x-^ -y^mmzx ^iZ^mizmtx&^}^. 
[0 027] ^^mxii. mcommi^'t-'Y^hr>x\^^ 
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[0029] 
[HSfefW] 

[0030] Jtr. 2ts:»B3*^Sg 1 c7)^SSMT-J)^-r ^ X 

[ 0 0 3 1 ] m 1 i.^^^mcommmi^zn^f^ ^f ^ xr\^ 

A—^Pca^^mxhh. 1 0 otiiT-f x^-u-^-fls 

aPCc7)*«s:T'CPU-*?>?ga^aT>f . VN-Kx-f 

l^^^i: LT3ii^mtt?SB^BS:WfflL^^?5EB^BX>f xru 
1 0 2(i::^-.-t<-h\ 1 0 3(ih^'y^^^-;^. 1 

OA\t^A>mMX>{ -j^. 1 0 5(iiH7tX>f v^TS) 
1 0 6(iACr:/r^T'SbO. ffifflmif^^J'^^'r 

ru^-«:SPCTffiffl-t4Dcsas5rtt*&'r^o * 

*ftl 0 0t2ii3tm'sitg=5:>'<'yT'U- (H^L^ 
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[00 3 2] [I2lix>f xrU>f--H^PC 1 0 0(7)ti 
^^Tf^-f^f^-z^mX^hh. 20 1(iCPU. 20 2{i 
2 0 3(i:>'N-Kx>f X7^gaTJ>0. :LtLh\t 
y<X2Q4tciOtaStctg^$ix. n^'e.i.-^hLT 

:7x-;^2 0 5^:0LT^-;K-F1 0 2:^^ b^-y;^ 
y:$^yjL-x2 0 7i'f\'LXhy-/^^^-Ji^l 

:7-f 'y^nvhD— ^^tg^'i-0>^N*:t^;U3>'Fn-^2 . 

0 9^irLXm^B^<^-^U2 1 Oi^mm^tl. CPU20 

Cryst SmC SmA 

-lO'C 6 3'C 

[00 3 5] ^mm^m^Bm\^^fzm^By^^-Mm^<7)m 

9yAV2\ 2?;?^'.'^J:TL'CV^ix(fg:f*c7)®fi^5:^^L^ 

[00 36] 2 0 9«i^^:7 >f v^P'nyhn-^Sr-g-tf 
y \'jt-^;P r7yhD-^rS)€)o >^ 3 >'bO'-^209 
CPU2 0 1;{?^fbc7)Ji^tlJ;0^^a«5:B«^^ 
'J (^H^) CC^gfiSL. jB«^i^S:?^BV^•^V^2 1 0^ 
jH-I) t i: t>t:ifKB^B>'N"^-^/^2 1 Q^Wm-h. ttz. M^b 

^2 11 ^MWL. JK^T^f ;^ri/>f^f4:OSiJfflISr^ 

[0037] 2ieiiMm^X\ J<-/9y^V2\2 

[00 38] SWlli>'N'^vU3>'bn-^2 0 9;!?^^>?S 

H^B>'N":t'^;u2 1 o^tt3t&$a-g>H®fi-f-. mmm^^mm 

•r-S.X-^ >'N°;^;H3>'hn-^2 0 9tri OSiJIS? 

.yN-^-^/ua y h n-^ 2 0 9 J; OS«JSI$ix^ . 
[00 3 9] SW3},:iJ<^y^y>( h2 1 2cO.#J:TIh]|&2 

nyhu-y2l AkzX^XWm^fih. 

[004 0] -/^\ts^3bmuzmmm2 

1 \(7^mMimmthXom\^hixx\^h. Wt^hm 



-{-mipcioo^w^zmt^^m^^h. ^r^ixyu 
^-ii^pci ootcAcr^r^i 0 63??-'ig^^it/:: 

[0033] »:CfSB^B>^^'^W^ 2 1 0 $ ^> tCp t 

<3aE^-S. fEB^B>'^"^'^y^2 1 Oti^^^^tlM^ttMB^B 
^J;ltfRGBWc04 K^y hSr— B^h L^^^l 2 
8 0X1 0 2 4a^<^a^S:. j^Ht^iSiS^iifclglS I 
c (^la^) t::i0^^i-^7V*y^xigi&S:tfo icoT 
S>^. ^^t^fflv^:^v:?SB^BW^4{i. t'7x-;P^^7x- 

[0034] 

C h I s o 

7 2'C 9 4*C 
F^^^TV^^i:#. B LX-f ^yf-$:ffllS^C: ht3 J: 0>'n' 

[0041 ] CPU2 0 l(iT^xrl^>r-^^sMPc 1 

0 0^f*:<7)l:aS*^'SA$ix-S>h. ^-N-Kr^f X;5'igS2 
0 3. ^-;K-hM>':?7x-X20 5. h^'y:?';^'- 
yM>'^7x-X2 0 7. yN*;tvU3>^Fo-^2 0 95: 
MB'ftt. ;<^U2 0 2C3n-K$ix;^^H?f^c7)7'n:/^ 
Mz^r>xmf^i:iki^^. y\";TVH?>'hn-^2 0 9T 
(i. l^iJ^tcmili^^yha— ^2 1 1 ^iitT?SBVN°^-^^ 

2ioi,zmi^-t^mmmK^m.Mtrztk. sw2SrHt 

T?SB^B>'^'^v^2 1 OiclBt!lUISr«*&i-^i: t d: 
tCSWl tKtT?SB^B^^"^^;^2 1 OtlSiJffllfi-^i:^^x 
-^&«l&tfSB^B>'N'^-^;Wc7)Sgl&^^5St-^, ZMz^h 
-frT. CPU 2 0 lW^-/9y^ hrJ>'ha-^2 1 4 
^3iLt:SW3*IBl:-T>'N'v^^-< bSr^^iJTt. 

[0042] mz. f ^:^r\y^-wmpc^mmj}m 
mz-:>\-^xmmth. m3^tzcoT^:^y'\^^—wmp 

\±pctmn^m^i^x^^^h^xh^ . -r^TcT^^tg 
t^o^mB^^zhh. oFF^-H(i. ftj&'T^m^*^^^ 

-< >'m?®X>f -y f - 1 0 4T'^TiEBT$iX7'w<^.^T\ 

[0043] RUN^-hnc3^-&hi:CPU20 Ut. 
^-;K-F 1 0 2J>-S)V^li:b^ v^^'-;U2 OS5-31L 
•C^#^3!?-4><7)tg^S:A:bL=Sr;i?^'^^^»J 2 0 2Cn- 

Y^ftrzrx3^'7Mzi^\mjf^i'^otK -^B^^r^ 
i^tT-ri>. 

[0 044 1 ^:^J^-b'ltCi3V^TCPU2 0 Ki. 
J\-\^y'4y^9mm2 0 3^±i^. CPU201O^Q 
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c p u 2 0 1 itm-hizmm^ti. ii!mi^zmtxmcoWim 

[0 0 4 5] tfz. l^-^3l^T>'^•^v^=J>' 
^Q-^209;i. ?RfB>'N"^'^/^2 1 OcOigiflS:f?±L. 

7S?^OT-S)-:>Tt>^^rtS(iB:mr^7)^t®S:Jtlf"r^. Cico 

-&=5:i:li^:b^-K2^^T-ri). ^m:^^:-H2r 
[0 04 7] m'^^t^^'L^^ -y^l 0 7$: 

L c p u ;^?^'@i^J LT mMcoiif^S: ft ^ h ;:?^'-c# 

[0 0 4 8] :*:||]5£W::i5V^T(i:;<^:U-ttS:*-r^5$ 

mmi-^zt^j:<^<y9y^ h^imifZ:!^y^h^tv 
'^^mmzw^'thmM(^m7jk\^^i:m]^-th :iti)< 

[0 04 9] {m2commm) :^^m<^^2(ommmiz 

[00 50] m4ii:^wMcom2(^m^mx^h^iAiLL 
fzm^'f ^xTu^^mt^^xht^j:h pcco^mx'h 



[005 1 ] AQOim^B'f >(:^rv>{mm. 4 0 lii: 
m.¥B'r^:^y\^^^^<^:^^yWM^^^ -y^^ 4 0 2(i: 

4 0 3tit^^«>BLX'< -yf-. 4 0 AimBay" ^ :^y' 
U-iCDmf^^m^^^hyyTXhi^. 4 0 5{i:JKB^H 
T-^^ri/-^c7)7itxbh^^PCT'3^0. imi^t^hco 
A::^^M^ tT^-^-H4 06. -7^>^4 0 7S:{i;i 

[ 0 0 5 2 ] H 5 (ifga^BX I- >f ^M4 0 0 i: P C 
4 0 5i7)li^S:^'rrov7iaX'S>i.o 5 0 1(iCP 
U. 5 0 2(i^^'J. SOBJiv'N-HT^f 
0. c:^i*?>(i>'N'>^5 0 4t3j:OfflS(3g^iBESn. nvt: 
:L-i$^tLX<r>m^i:rfd. ifz^<X5 0 4Ui^'-yr^ 
"hM y^7x-;^5 0 5$:^LT=ir-^- H4 0 6 
vr>;?.>ry^:7x-;:^.5 0 6^^^LTV^;^4 0 7 

=7>'hn-^5 0 7(i:CPU5 0 1 7:?^*^c7)ffi:^tc J: Oil 

xru^ ^ y^-y x-x 5 osirMLXf^ xri^ 
^ m^mm. 400 ^Sr-rJ' S: ^jM-r ^ • 
[0053] 509(i:JRH^BT>f^7V^^SM*^^^h 

fihm.^-'f-^ii^m'th. J^^-^)VayVu-y5lO 
(±:t:Xh>f >'5^-:7x-;^5 0 9t-5fiL/^S®T-:^ 
\iZX^m¥B^^^-)\^5l \^%m^h. tfz. mWi::3yh 

a-^5i2i:sw5 ^mmLm^B^^^-MzmmmEi 

LX^^-/9y^V5\4(r>^y'iryt:'<io. ^h^z^^ 
X h>f y:5'-7x-X 5 0 9$raUTT >f X7'U>f y 
5'-7x-;^508^7'-:J'iMfiS*tiJb. i^UT/Hl 

[0 0 54] 1 3{imrai<^SW6tcJ:oT^ 

m^fihnM<^^^^^W^-y9y^ h5 1 4tcrt^^ 
ix-S>^3t7yr^iEi6LM''y^7^ V5 1 4 Sr.^T?-* 
-I), P3e;^'<'y^4 0 3tcJ:0^*:TB#(?^B3€>^;^?^^l)^$ 

[005 5] BL;?.>f vf-4 0 3li:SW6i:M?ilCcl£(t 
^>ixS. t^i^^^:ft^:-K2T'SW67!;f^rav^-Ci^0 
/'s^v'^^y^ VifiOPP^iXX^-^h^. BLX>f'yf-40 
3^«t^^i:tZcJ;0^^'•y;^7•^ h 5 1 42:ON-r^C: 

[0056] tRbVn*^^/!^ 511 ti:2[s:|6B3i7)IS 1 <r>mtm 

x^w<^fzWL^B^^^-)V2 iotnm(nmm!&M^Bi^^^ 
fz^^u'^ru y 9 y.mwm.(om^Bm^^Th o , ^ ^ u 

[00 57] PCiOCPU5 0 l(iPCc7)l:^^JS;A$ 
^^i:>'N-HT>f^^^M50 3. ^-;K-hM>':^7 
X-X505. -7^;^>f >':^7x-X5 0 6. ^yy ^ 
^yiJ^nyho-^SOS^^fJ^^kU. ;^^'J 5 0 2t3D 
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[00 5 8] jgsx^f ^ri/'^^s^oidmcov^'riiia 

(7) p w o N ft { i p c ^0 X ^ X r u > - :7 X - 
5 0 8 t-^Wi^Bf ^ u>f ^mco:^^:^ h^y:$^-yx, 

I,, SINfi-^. SOUTfi-i-(iPCcO-r >f X7V-f 

y ^„ ^ ^ 5 0 8 >f U >f SlgCOTl^X h 

>fy^-7x-:^50 9^r^ac7)tf#3£}g5:^T3^c^ 
c7)^ur;uilfiT$>0. s I Nfi-f-iiT >f xrix"^ ^ 

:$?-7x-X5 0 875?*^7}^Xh>f y^'-7x-X5 0 9 
SOUTfi#{i:^Xh>f y:^-:7x-X5 0 9:*^^> 

x^xru-^-^>':^-:7x-x5 0 8^ai^n^. v-'J 
^'XSril-rrohn/U^^L. 3ifi^«i9 6 0 0 b i 

5 0 9 3^?^^x-f X7'l/'<^ V:^— :7x— ;^5 OS^CT)^ 
-^j^fi^^fi-^. AHOLfi^ioit/PDO- 1 5fi 
y::^^— 7x— X5 0 9*^^-r-<^7V^ >f 

v^-7x-;^ 5 0 s^^^tihWiSkf-if^iE^Th 
So SW4. SW5. SW6. swmmsifZ^Lfz:^ 

[0 0 59] ms<^ (a) Cii3V^T. yN":t-;Un > h n— 

7 5 1 otifSa^BX ^ igM4 0 0 comMtmx^ 

Stc=5:OPWONfiWL(;:^-g)^o$:#Oo PWONff 
■^7!^<L^^^Si:>'^•^v^3>'^D— 7 5 1 0 (iSSa^B-f >f 

ri/^ sis;:?-'^ijf^ ^^5&-r ^ - 1 ^^-^^Thh z t 

^^^"^thfzMz. yVTjyMm^MLX run i tR 
eadyj a^y V^f ^ > '$^ — y 

ML ("oKj x'r-^x^rmm'th. m^^x^^^ri^ 

>r>f V-^— 7x-X5 0 9(i:. 'r>fX7*l/-f>f>:5^-7 
x->^h;fv;:?.h>f >':J'-7 x-XcTDSj^^f^SriHg-rS 
fzisbiz THo s t I d J a^yY^lfZXOrr^^^h ID^m 

fReqUnitldj KtZj: O^Ss^aT^f^ 

ri/-^ I D i ^ tcS^-fi. • ^'N-^vPn 

i/ho-^ti ("Ho s t I d J a~7y}^i^zfiLXl,^Tm 
O roKj X-r— fReqUnitldjnv 
vKtc;^v:v^LTti?SB^BT^X7'U^SIM<0I DSrXx- 
^xfc LTi^frrs, ^v^Tx ^:^ru>f >f >'^-7x 

5 0 9 (ivKa^ax xri-'f 5:P5S$ 
'\thtiisbffZ fUnitStartj =7 W F ^rjlifl-r 
-S,, yN-:t^;UrJi^ho-7 5 1 Ot^CKOn H^^tt 

mai=Jvha-^5 1 2i,zwmz^^Lfzms 



W4 i3 J:t/ S W 5 Srffl tTfSa^B>'^•^^/^^OlM» $r ^Jfe L . 

n-7 5 1 OliBUSYfi^SrLCCt. x ^X7'U>f >f 
>^-7x-X5 08tC^L®«x-:^5:S^-rS. 
[0060] 07iiB®x-:^<7)K3MSriJi0SLfv::5^>f ^ 
V^f^A'-hTa^l** PC4 0 5*^i^?SB^B^^M4 0 
0^c7)®mr-^^K3£{i. ?EB^H«^ga7&^^^7)-r-^^S 

[0 06 1 ] I17<7)fi-^FCLK{ife3ll^o-y;?Tfe 
0. fi-f-AHDL. iDj:lXa®T-:?^PDO-'PD 1 5 
itFCLKizmmtXmmZtlh. ft^BUSYti^gB^a 
^^igi:4 00 7E?^^^PC40 5^cOt- iJ^S^fi^T'^ 
S, /N-;^;^^^ hn-7 5 1 0(i?ffiB^a>'N'^vl-5 1 l£7)i 
^^^^OlEi!l2pfil7t'^M ^h7^X^-<>':^-7x-X5 
0 9S:jitTfi^BUSYSrLtcTtfS. PC<7)x-<X 
ru>i-{y9~y :l-X50B\±. fl-^AHDLSrHtC 
L/cl^n^y^KS^C^^THl^XAO-Al 5S:. 
\^Xl'&'&U^<^MiSi'f—9^ 1 6*^7)liffi-r-:^fi-t 

PDo-PDi s^^zx^um-th. imrY\^7.\tA\ 

ggcT) 1 ^^^coBfiSx-:?' ^fffi^B^'N'^Vl- 5 1 1 

[ 0 0 6 2 ] 06^7) ( b ) {iPCiOl|i®?S?<3gBr§iX?Sa^a 
hh. T'<;^rV-^^>'^->^x-X5O8:0^a*»f^ 
ho-7 5 1 0{±::fLSrSttTm<7)x-^^^fi^B 

U S Yc03ia^fi^:b-t'. 1 ^B'rt<r>immmmT't 
-S>c7)&#-orSW6&ratt>'N'-y^7'< h5 1 A^vm 

:^B^tc— ®i4comffi&— ^t-E^J^L■r?SB^B>'^"^-/^ 

5 1 lc7)^ffi^m«.«ti?i*L^cf^SW4. SW5^Bg 
nxWL^B^^^-)V5 1 1^0iglft$rf?±-r>i>- ?S^B 
r xru-^ co«ai;^^'igBr^n^J©'&(iSW7 ^BfKtT 
LEDSr?g*T-ri>. 

[ 0 0 6 3 ] <Ri::. *Slt£i?iJ<^?SfBT ^ xri/-f ^^(7) 

-r^iftf^^- h'iiySa^BT^^ xru-^ ^ai7)i6f^^- yx 

J>»3. ;^Xhi:=5r-S>PCc7)lfif^(cJ;0v^'riX7:?^c7)itif^^ 
-F3t>-'St(;$nS. :;^::^hi:=5r-S>PC(?0tSf^(i. mUi 

[0064] ^CORU N^- F(iPC7&<3i^f3£fflSflT 

®T-^'^S^tBX0?^B^B>'^"^^/^5 1 ItCgtcSSLV^B^ 

xhh^SPC?j?<^74mT\ ?gB^BX>f;^ru-^^S(^ 

PWON{i-^;&<LtC^:-l>CO^#o'CV^Stt^T'J>0, ?S 



[00 65] PC{±^r-;i<-K4 0 6J>^VMi:-7'^;?.4 
0 7 i:mLXmi^^^^h(D^^.^X:b L^j:t<h;<^ 'J 5 

[0066] ^^1^- K 1 ti^SeVN'^^yU 5 1 1 cofgift 
JKB^B>'^•^^;^5 1 l(i;^^'JttSr^L. HmTOfgiStc J: 0 

U 5 0 1 ?t)Wc'5:B«T-^^ ^^-t^i^^^^t^vT^ 

U R U N K ^W^-t^ o 
[0 0 67] 116^0 (c) tCRUN^-H:6^/^^:^^ 

[0 0 68] 116 CO (c) c7)1g}^(iRUN^-H-C$) 
ft^BSx-^^^'x-f xrL--^ y^^— 7X-X5 0 8 

y^'— :7x— X5 0 Sti^^co r lowI j a-? 
yVT^^^ti^. >'N'^'';U'ny hn-^ 5 l 0{i tlo 
wlj nvyHSr^^tK-S.ir^fc'Srx-^^^fi^BU 

u 5 0 1 >owc^BffiT-^ $:^-ri>ie:>S7&^'^ t^^cii 

-^ti. meco ( d ) tc^^TJ: 9tc. f^xy'U^ >f ^^^^ 
-7x-;^5 0 8^^^^>c7) Tr u nj nvy KtcJ: 0 RU 

10(i Trunj avy K^SttBXI) SW4 . SW5 

-^BUSY^jliaiL. RUN^:-K^tl!l§-r^. 

[0 0 6 9] [a8^o*m:^)^:-H2ii:. ^tl:;^^- H 1 
J;OMC3^:#3S:0i>^-K'C3>O?RBVN"^-/^5 1 1(0 

[0 0 7 0] meco (e) IJ^^^CO^ 
>'N-:^;Ur?>'ho-^5 1 Ofi: '■Low2 J H 



1f^¥9-9 03 1 7 

SrSttK-l>hSW6S:^V^T/N'v:?'^^ h5 1 4^:t:7 
SW7$:J.^0. 5HzT^^LLED4 0 4^^9>-:> 

[007 1 ] 06O ( f ) i±mm^'e~V2t^^C0RV 

hTj>^. ^:^3^-Kl?t)^ibRUN^-K^£7)^^Ta: 

Trunj a-^yl^irS^fJR^t. J-^^^/ua y ha~y 
5 1 0i±SW7 ^mtX LED 4 0 4 ^^MMl t L. 
SW4. SW5Sr^l:?RBVN'^^/l-5 1 lc7)|giJjS:|gjt&L 
Xy'-^m^m^BUSY^mi^L. SW6$rKtTyN' 
v:^^-^ h 5 1 4&;ii:*TU. RU N^- HMI^S-T^. 
[0072] ^±l^-H2twi5l^Tt. ^S:b^-H 

Lfz^tm^^tih. ^(otiisb. mecD ( e ) iz^-t 

iiO. «m:^^:-F2tiS)-g>i:#Jif^*;^^BLX^ vf- 
irt^i^^^ b -mmz/^ ^v9yAV3\4 if mi Lm^n 
>'N-^^;W5 1 iiiZW^^fifzP^'mi:mm'h:itt^x^ 
:ifi{±-^mzmm.-)^^-Vl\.zWftLfz:Lhtn 

mxhhtK -/^^oFF-tiwm^^z^-)) 

^-Y2^m^\ il^cO^Sj^-Hl^-^^^^- 

fc. ^^coHiSi7);^c*^fi;tCRUN^-K^^firtSt/ 
^^3^-K2^^l><ri:t3jtffiJ-ri,^. RUN^-H 

^>*m*)^:- K 2^co5^^Tis«B$ras:^fOi^^S7:?^'=fc< . 

[0 073] l29(i:fSB^BT>f 

w,mmt^:^y^ixhb. i\-^xhxh^pct-^py^o 

N LtI=5r-l.cO$r#OSTOPt-F ^^^T■r ^ o 
PWONfiWLfc=5rO. run i t S t a r t J nv 
y H ^ SttBS-^ h RU N^ - H^^=fT L^iftf^^^SS 
-r-l). l.mPC^^ib=JvyH(cJ;0^::^^-Hi*5J: 
l/^:^^-H2i:RUN^-KcO^S:S^t'^- PC 

[0074] *^S6fi?)JTiiRU N ^ - Yt^C^^^-^-)} 

^-Ki^. ^c7)^^m:^^-H2^^T'r2>fi^JS'l5^0J 

mny'^^yMzUoi:^<^xh'0. RUN^-F^-^>ii: 
}g^:ft^-F2^tTLTt>^Li;l^v^- -e^^ 

wtc^TL. 7r^xhttchPccom.-n%m^zmmi^t 

[0 0 7 5] (m3C0^{?y) *%0Hc7)ll3£O^fi^tC 

-:>\^xm 1 0— El 1 2 im^-^xmrn-th . 
[ 0 0 7 6 ] oi,t^^^M<om3<om^mxhhmL 
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100 i(0^mThi>. ^-&:-}^40 et^^xAO 
[ 0 0 7 7 ] di 1 im^BT ^ xru-^ 1 0 0 0 h 

PC 1 00 l£7)fi|^S:^fEIT$>^o 1 005{iPC<7) 
yhn-y 5 0 7 7i;-^ai*]Sixl)a^T-^?:?KB^HT >f 
B^BT-f ;^ru>f^ai oo ic7)>'N"^-^;u=jyhn-^ i o 

0 3 fc ^a$iJffllT - ^ c^iifi Sr^T 0 ®tg i: h t> . fSa^s 
X ^ ;<ru-f i^StC«^$ii:^c^-7K- H 4 0 6 
X4 0 7;0*^>(7)x-^^SttJXO. ^-;K-hMy^- 
0 5 h V'>;:^-f >':^^— 7x-X5 0 e^SSili 

-r^wtm^^-r^i^i^Thh. ioo2{i?B[B^BT>f^r 
^ ^ y 5^-7 x-;^ 10 0 s^T-r^'S^fi^ 

BUSY ^il^ O^SET K COm^T-f SrSttK 

-g)tStgfc. ^-Ur/i'jifiCcJ: OPCO-r >fxri/>f ^>' 
^-7x-xl 0 0 5t^mMmT-i$^coMmi:^ffdm. 

mtthl,Z^ ar-.1<-H4 0 6i;-e'>X4 0 7:^^<o^0x 
-:^$r7'^;^7V>f >f >^^-7x-Xl 0 0 5^m^ 

[0078] 10 04{i:=^-n-H^[HlKTS>»9. ^ 
IB-t) $:l£^gL^7S?-^%7^Xh^>^-7x-X^j^-r 

T'c^'^ti^iii^r^n^h-O'^-yx-x 1 0 0 I'visi^ 

[00 7 9] lai 2«iC:(7)7gB^a7'<f :^7'U>f ^Mc7)iJ)f^ 
[0 0 80] ^cORUN^-H(i:PC;!?^iiS<Iffl$itT 

^^h^mTh^. fgB^H-r^xru-^^atiPc^^i^cT)® 
xht^j:^pcf)<oFFmE^x\ M^BT^xru^mm 

[0081] PC im^By" ^ -xru-^f msfrzmm^tifz 



^-.i^-K4 0 6fc-S>v^(iV'>;:^4 0 7;J?^^. d^xh>f 
y:^-7x-Xl 0 0 2i5J:l^x>f xriz-f ^ >^-7 
x-X 10 0 5 LTSf^*-^^>^*i^SrA:^ L^j: 
iphJ?<tV 502a-V ^ftfzTrt^yMzm^^W)i^^ 

ru^^mi^znLxhi^uTjmmifZX 

iJ>-g)i^(i^:^^-H2^^T*r'g)c}; «■ 
ttf^^-H^coM^fiSmi. 2ts:%B^£7)^2£7)Mfem'gt 

[0082] =^^1^- K 1 l,m^B^^^-^l^(^%m:b^O F 

im-^-^fcHb. ^^(iJS^LT?SBVN'^vUc7)^S:5i 
fg't'l>cIt?t?^fgT*S>'g>o PCOCP U;(?^'fT/C ^StB^'T 

7i(-}^^j:x/'7^ximi^Lfzm^\m-hizwz^j:mm 

T - ^ cOfiSa ^ PjB?eS L R U N ^ - K /v^trt- ^ . 
[0083] ^:^3^-H2ti. ^:ft^-Hl 

W6i:m^^X^<-/^y^ h^^yL. SW7^$^?0. 5 
H z T^ia L L E D Sr »9>o O^SiS LT^:tlt!jf^T'S>^ 

[0084] RUN^-b\ ^:^3^-KltI^^V^T^ 
- 3 - H^:^[1]S5 1 0 0 4 {iA::b $ ix^ ^- =3 - H ^ * 

7x-;^l 0 0 2^3j;Z/7'VX7"l/-f >^:J'-7x-A 
1 0 0 5 S-^i LT P Cco^-tK- K-f y9-y x-X 
5 0 5^j||Six-S>. ^:^^-F2tCi>V^T(i. ^n'v 

- (^Tf-y h^-tlB-T) ^-Z2 

- H^lHlK 1 0 0 4 tCioV^TC:<?:>=3r-r2- H ^ria^-^ 

-^Ji^-a- KmUlSS 10 0 4 {i:A:^^^i?t:^-3- 
HS:^Xh>f y:5^-7x-;^l 0 04 $rM*LT PC 

tXRUN^-V^n-th. 
^-7x-x^ai:ft-ti"r. ^c7)^-3-KS:^aiL/;::: 
^:^)^-K2C^DV^Tt>. ^^3^- K 1 IrI^^;: 

?SB^B>'N'^-^;ufi^ ^ u tttii 0 mmzm) Lfz^mt^tm 

[0086] 2fs:|Ufefi?"Jt^*3l^TJi. tSb^bX >f :^7V>f ^ 
Sl^ltcgtt-^c^-n- nmSK 10 0 4 SrSt LT^ 
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[0 087] 

[0088] consfegfij ) :^^m<^m4(ommmi^z 

[ 0 0 8 9 ] m 3 it:^mmmThhiiiiL Ltzm^af ^ 
xru-(mwii soot. 7^xhh=srspc i 30 

^rnVh^. ^-;fC-h'4 0 6i:'7^;^4 0 7^^PCiZ 

Wf^y^ ^ y "tt^^ ^ y m®x -y f - 4 0 1 co^^T'J) h <r 

mm^^'rh^^izi±m-con^i:^^mmi:m^L. 
^mmmi^zwmco^mz-:>^-^xmmi:'<Td . 
[ 0 0 9 0 ] la 1 ^im^Bf >f >^7v>f 1 3 0 0 h 

PC 1 30 lc7):KfiSiS:^-r^TJ)^o 1 30 3{i?SB^QT 

xru-f^Mi 3 0 o±»comM&^^^^'^^-Ji^'=3 y h 
xj-^T$>htK ^Sfefi?!l3c7)y\-^>;U3>'ha-^ 1 0 0 
3tcJ:bSgUT;^y:T[IlSS5 1 Sc^myt^zi yhu-jWt^ 
mmmnh-^fzijcovhi^. ttz. 7f:xht^j:^PCt^ 
^i^Ur;Hifi^*Tl^^$ilS1tac7):^*y h^-S:^ 
- =2 - Ki£^aIHISS l 3 O 4 tClS^ L . #^-y h =3r - tS?^^ 
ai$ixfs:i:#. t^cOTt^-y h^-:/)ma!,^tifzi)^^^-^ 

[009 1] 1 3O4(i^-3-Kg^[HlKT$)0. 
gg^il^t^-^n- K4 0 6;^?^A>ai:^l$il^=^-=?- HS: 
mSL. /N-^t^/Urjyhu-^ 1 30 3:6*^tg^$ftl)« 

-n- Ki&;f.>?. h-f x-X 1 3 0 2iC|£3l-±-r 

1 303^il^n-r-g.^tg^. 4^'y h^-tl5'hc7)^-=J- 
H^r7^X h>f y^-yjL-x l 3 0 2^Kig'r^lStgSr 

[0092] 1 3 0 5(i:PCc7)T ^xri/-^ >':^ — 7 
x-X-C*>0. i/^y >f •y:^nyhD-^507;!?^/^ai 

asg^ . i^'j TJi^mmifZX 0 ?Sa^BT >f xru-^ mm 1 3 

0 0<7)VN%;U=?y hD-^ 1 3 0 3t*a$fJffl)x-:5^^0 
Six:^v:^-;J<-F40 6^ v>^4 0 7t^h<^'f—'^i 



hh. 1 3 02{i?BtB^BT>f^rU-f^Bl 3 0 0^7)?^X 

-XI 3 0 5^T-:5^S^fi-^BUSY^3M0^rK 

tzJ;0PCc7)x^xri/>r>r V^J'-^x-Xl OO 5i: 

4 0 6 h V^X4 0 7*^i^cO-r-:5^S:T ^ X7V>f ^ ^ 
:$^"-:7x-X 1 0 0 5^5^-r'l)ffitgSr^-r ^ tOT-J> 

[ 0 0 9 3 ] ill 5ti::^fSB^BT ^ xy'u^ mm^omif 

^-}^iz-:>\.^xmmLfzmT$>^ . mzTjk^^mi^t- 

K{ifgB^BT>fXrU-f^®C7)l}|f^:e-KT'J>»9. ^^Xh 

[0094] Yi^zio^'rhm^^u^}^^. 
-/9y^v. \^ED<nmmt-^%^mm3 commits 

tVhhtK ^-n-HiatEKl 3 04cOiSmc#© 

^^^S:PC^H!I^iM•ti:-r>•^•^^/^:3>'^^ 
-7l 30 3^^*LT.<^rJ:T[I]K5 1 3tCilft]Urifg7K 

$:^-;fC- K4 0 6ii7j;-/ h^-i: LTfJO ^T. 
W<i:^^-/9y^ h,^T^^-^-K4 oetcJ: O^ro^r 

[009 5] SSc^O:fvvh^-^OSiJ0^T(i. PC 13 

0 i±Tt!)ff-r>s»Try^-i/3 yyucfyd-x-hh-^^ 
-/V^-mWTx2^y J^X^^o . HI 6(i^!J^^*cO;^-/ 

B^BX-f xri/^r^BtiiiJ^^T^^y h=5r-Sr^-4-:-F4 

7 x-X 1 3 0 5 C'fiJ 0 hftfzit^ V b^-Sril^-r 
-g,. T^xrU>f >f yrJ'-^x-Xl 3 0 5(i7f^Xh-f 
>'^-:7x-Xl 3 0 2$rtfrLT£/Ur;Hlfit*J: 0>'^• 
^sypnyhn-^ 1 3 0 3^::iiS:ai^-r^>. ^n'^-;U=3 
yVu-v 1 303;iffitgrhC07j^'y h=5r-5:^-=?- 
FmSlHlK 1 3 0 4 CC-lr 'y hf ^ • tUiT-T^ -y h ^-O 
^tgtiTSB^BT'fXrU'^^gtcS^^a.^ix. T^vh^- 

[0096] ^^tcJ:0=¥-?t<-F±O4^vh 

TffHS^tf^ct^tC rc t r I +Lj \,zm'^^^Xfzt^ 

rc t r 1 +Lj {i:^-;K-K±i7)n>'hn-;U^ 
- 1 Df n i> =3r- ^ L ^7):^ - S: [5l^CC}f LT(f i» C: 
t^tg^o ?RB^B7"^xri/'f^S:f&mUN^:-HtCfc^ 
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-H^^lHlSl 3 04(iA::^^ni>^-3-H€:SCl£ 

-:7x-;^i 3 0 2^aiLrPC^jl»Six^. }if^# 
llctO ''C t r 1 H-Lj =3r-:^?WSiXi>i:^-=i-HS 
ISmK 1 3 0 4 {il^3e<7)fc*^C0;t; .y h -TS> ^ ^ Sr 

^^l*nu. ::£7):5f-3-HS:;^xb>f y:^-:7x-xi 3 

0 2^iM4>'f. /^':^'^;U3>^a-^ 1 3 0 3(^>'^'•/^5 

[0097] m^sf ^ xrv'immt^'^wi'^- k i 
[0098] m^n'f xru-^mmt-mm-)^'^- y 2 

SSI 3 04ti;^'y hdr-$r«ajUN'^>;Un Vho-^ 1 

sosi^zmm-htK mm.-n't-Y2\>zhhfzihmw^ 

^j^f-^i^t^^L. ^-rr-H^SSSl 3 0 4;^?- 
^^;^X^>f:^:^-7x-;^1302 SrS* LT P C 

^m-iS^-tir-^* ^^^tm^'fX ret r 1 + Lj 

^wirix\i. ^xi^zm.mLi'zmmzii^^'^-y9^-{ h\t 

[00 9 9] t.fz. fSB^BT-r:^rw>f^g;!?^^tl^- 

Y2\.zhht^. ^<y^y^ h^-mmz^^M-thmm 
cort^-yh^-imi'^ifzm'^commi. ^Ti^zmmms 

[0100] Wi^BT ^ xr\y^ mm 

rttciSttfc^-n- Fi^0K 1 3 0 4 {zmL(0^^ y H 
tf)^mt^j:^. tfz. 7f^xbh^l)PCT-S6+^t- 

lif^uim-. pc±^oroi?^^Aioifif^t^s>;b-i^Tei» 

Un i t I d J HT?#^^ixi>fSB^aT>f ^nx>f ^ 

[0101] ^mmvit. ?Sb%x >f xru>f ^Bco^ 

^ UttSrfiJffl U^m:^^- HtCi^V^T t) P C;S>^*5>gT7ttC 

m(^zxh^^-/h^-(Dm*)n^ft. ztuzx^m^B^^ 



fzf ^ ^y'l^^Thht^^^i^ztmho^^Kmrni-hz 
±Tffo:itif^mvhh. trz. Pc±Ti6f^-r^r 

[0 102] 

m\iZW^^ifiJ'^-y9y^ V^itV • :^7T§^BL;^>f 
[0103] ^T'c. ^-if^-Y(^m'^<^^-tinM^^t^ 

[l2®cO©m'5riJi0S] 

[01 ] *^0«c7)^l<7)^£Wci5(t-i>T>f xru-f- 

ftcM^ ^- y -^yu n y f ^ - <^m^m o 

[112] [aiiT^v-XT^AJg^S-^-ryn'y^ll, 

[113] mv^^-Y^mm^hm. 

[114] *%H^c7)^2<7)||S£B?in::i^(t^^B^HX>f;^7V 
-< ^fi t h i: =5: -S) >- 1- J2. - ^ c7)^5^ d , 

[[15] mAcr>i^X'fJ>^<^^^^^'fy''^'y^^^ 
[116] *:^93^7)JgB^QT<xri/-f^7)ibf^2:UiHJ-r^r5^ 

[117] m^'f-S<r)^'&<^'^'i Sv^f-^'-hSrS-r 

[08] 2ts:^BB^?Ke^BT^X7''U>f60iSf^^-K?:^'r 
0. 

[09] i!if^^:-FcO3S^S:i$iBfl'ri>0. 

[0101 *%BB^7)||3<0|l6Sfi?iJtci5ft^?SB^BT>f^r 
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